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In online learning environments communities are desirable, or as is the case for 
a learning network, even essential. This raises the question of how to attain and 
sustain these communities. In this article we argue that this can be achieved by 
fostering the social capital of the learning network. It is argued that this can be 
achieved by (1) improving the relationship characteristics, (2) increasing the 
sense of belonging to the community, and (3) heightening the mutual support. It 
is hypothesized that these improvements can be achieved by using so called Ad-
Hoc Transient Groups (AHTGs). These groups are a means through which 
learners are brought together for a specific, learning-related goal (‘ad-hoc’) and 
for only a limited amount of time (‘transience’). In order to deepen the concept of 
AHTGs a relevant theoretical background as well as requirements for peer-
support service that utilizes Ad-Hoc Transient groups is provided. This is 
followed by an example on how the service can be implemented in an existing 
learning network (eTwinning). Finally conclusions are drawn and future research 
discussed. 
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Introduction 
In online learning environments community formation is desirable because of its 
capability to enhance learning (e.g. Anderson, 2004; Johnson, 2001). Communities 
improve learning by providing a social structure that encourages learners to 
participate, but also by offering goals and motivations (Dede, 1989). Also, a 
community gives participants a sense of belonging, provides easy access to other 
participants and, prevents the feeling of isolation participants might experience 
(Anderson, 2004; Eggens, Van der Werf, & Bosker, 2008; Wenger, 2004). Thus they 
reduce the chance of participants dropping out (Kester et al., 2006; McInnerney & 
Roberts, 2004; Rovai, 2002). One of these learning environments where 
communities are important is a Learning Network (LN) (See figure 1). As described 
by Sloep (2008), a LN is a specific kind of online social network, one that is designed 
to facilitate lifelong learning and with a focus on non-formal learning (intentional 
learning, but without formal course). Figure 1 shows that a LN consists of participants 
Figure 1 – A Learning Network 
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(who depending on the situation can have different roles such as: learner, tutor, 
professional, institution, etc.) and learning actions (e.g., learning materials, courses, 
blogs, etc.) all brought together through the use of computer technology (Berlanga et 
al., 2007; Koper, Rusman, & Sloep, 2005). At the heart of each LN are the 
communities through which participants communicate with each other, collaborate 
and share information. Without communities, the LN would be an empty shell in 
which each learner works in isolation.  
This dependency on communities brings forward an important problem for 
LNs, namely the unpredictability of online communities with respect to their 
emergence and sustainability (Arenas, Danon, Díaz-Guilera, Gleiser, & Guimerá, 
2004; Lock, 2002; A. Smith & Kollock, 1999). While communities need to be 
internally dynamic in order to emerge and exist (Kester, et al., 2006), too little or too 
much of it can make them unstable. Instability has adverse effects such as low 
information flow or a high drop-out rate (Chang, Cheng, Deng, & Chan, 2007; Jones, 
Ravid, & Rafaeli, 2004). Therefore, it is important to increase the stability of LN 
communities. While many approaches are possible, we will focus on fostering social 
capital. The relationships between participants are a mayor dynamic in a social 
network. In turn, the social network structure is an integral part of social capital and 
depends on these relationships(Kadushin, 2004; Norris, Stevens, Pfefferbaum, 
Wyche, & Pfefferbaum, 2007). Although there are many definitions for social capital, 
there is a growing consensus that “social capital stands for the ability of actors to 
secure benefits by virtue of membership in social networks or other social structures” 
(Portes, 1998, p. 6). In other words, social capital represents not just the 
relationships between participants, but also the actions using these relationships 
through which benefits are obtained. Therefore, we argue that to foster social capital 
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in a LN, participants first of all need to be connected, which we refer to as (1) 
relationship characteristics (Coleman, 1990; Eggens, et al., 2008). Once participants 
are connected, they need to stay in the LN, which often depends on (2) participants‟ 
sense of belonging to a community (Hughey, Speer, & Peterson, 1999; Krebs & 
Holley, 2006; Pooley, Cohen, & Pike, 2005; Rovai, 2002). Finally, the social capital of 
the LN can only flourish when the participants actually use their relationships (Portes, 
1998) through actions like (3) mutual support between participants (Kester et al., 
2007).  
In a LN, therefore, these three pillars should be established and maintained 
over time. To this end, we argue that the use of peer-support is a promising means. 
Through peer-support, participants help each other and it is a well documented way 
of working within a learning setting. Moreover, peer-support not just benefits the one 
receiving support, but also the ones giving support (Hsiao, Brouns, Kester, & Sloep, 
2009; Roscoe & Chi, 2007; Wong, Chan, Chou, Heh, & Tung, 2003). Furthermore, 
since providing professional support is often too expensive and time-consuming, 
especially in an online setting, using peers as tutors becomes even more pressing 
(Kester, et al., 2006). In addition, because the main goal of a LN is to enhance 
participants‟ learning, peer-support can have added value for collaborative learning. 
Collaborative learning refers to peers learning together / from each other in groups of 
two or more and the benefits gained in this way. Furthermore, collaborative learning 
can be a stimulus for participants to learn new skills and competencies (B. L. Smith & 
MacGregor, 1992).  
 In this paper we present the theoretical foundations of a peer-support service 
that aims to foster social capital in Learning Networks communities. In the rest of the 
paper we will first go into detail with regard to the social capital of a LN. Each pillar is 
5 
 
explained and conclusions are drawn on what is needed to strengthen these pillars. 
After that, we introduce the concept of Ad-Hoc Transient Groups (AHTGs). We argue 
that this concept provides the benefits needed to strengthen the pillars of a LN‟s 
social capital. Then, we bring the social capital needs and AHTGs together in a list of 
hypotheses which will be tested in future experiments. Next, an overview of 
requirements and a model are given, outlining what we believe is necessary in order 
to acquire the desired improvements. Finally, an example on how this model will work 
is given and conclusions are given. 
 
Social Capital 
Social capital represents the relationships among participants of a social network and 
how these are used to gain benefits (Adler & Kwon, 2002; Coleman, 1990; Portes, 
1998). As argued earlier, to foster social capital in a LN, participants need to be 
connected, stay in the network by feeling a part of it, and have actions through which 
benefits are gained. In other words the three pillars of social capital are: the 
relationship characteristics (Coleman, 1990; Eggens, et al., 2008), the sense of 
belonging to the community (Hughey, Speer, & Peterson, 1999; Krebs & Holley, 
2006; Pooley, Cohen, & Pike, 2005; Rovai, 2002), and the mutual support (Kester et 
al., 2007). 
  
Relationship characteristics  
The relationship characteristics are an integral part of social capital (Coleman, 1990), 
they represent how participants are connected to each other as well as how (sub-) 
communities are interconnected. These relationships allow information to flow 
through the network and to acquire new or to strengthen existing social contacts 
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(Hanneman & Riddle, 2005). When looking at the relationship characteristics the 
most important are: 
 The number of relationships (Hanneman & Riddle, 2005) 
 The strength of the relationships, within and in between communities 
(Granovetter, 1973) 
 The spread of the relationships (Scott, 2000) 
Needless to say, without relationships no contact is achieved. Consequently, the 
number of relationships is important as it partly defines the general level of 
communication. However, many relationships per se does not yet mean they are 
used appropriately (Granovetter, 1973). The strength of these relationships therefore 
has to be taken into account as well. Strong relationships are those that are used 
frequently between participants. Strong relationships occur in small tightly-knit groups 
or communities where participants extensively collaborate and socialize. Additionally, 
Granovetter (1973) argued that not just strong, but also weak relationships have an 
important role in social networks. As described above, strong relationships mainly 
occur in small communities or groups, yet weak relationships especially characterize 
the contact throughout the social network. These weak relationships are often 
referred to as bridging relationships. These relationships have the important function 
to keep participants and communities in contact with other with participants which are 
not part of the smaller inner groups (Granovetter, 1973; Kavanaugh, Reese, Carroll, 
& Rosson, 2003). This allows for fresh ideas to “invade” the smaller community, as 
well as provide participants with better chances of finding other participants in case of 
need (Kavanaugh, et al., 2003).  
However, knowing the strength of individual relationships still does not say 
anything about their overall characteristics. One should know how all these 
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connections are spread out over the network in order to reveal any bottlenecks. 
When a small core group of participants is very active, it can make the community 
prone to becoming unstable (DeSanctis, Fayard, Roach, & Jiang, 2003; Fetter, 
Berlanga, & Sloep, 2008). Because most communication and activity goes through 
the core participants, the loss of one or more of them could easily disrupt the 
communication and, as a consequence, information-flow throughout the whole 
community. Also, participants can become isolated if they are only connected to a 
core person only, rather than to others as well. A community which depends on a 
small group of core participants is said to be highly centralized (Scott, 2000). Figure 
2a and figure 2b exemplify this. They represent two communities; the first has a high 
centralization, the second has a low centralization. As can be seen with the first 
community, most relationships depend solely on a small core group. If one of the 
core group participants would disappear, a significant number of participants (and 
groups) is likely to become isolated.  
  
Figure 2a – high network centralization. Before and after drop-out of central participants. 
 
 
Figure 2b – low network centralization. Before and after drop-out of central participants. 
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High centralization brings another problem in its wake. In a highly centralized 
network core participants are the contact persons for most other participants. This 
will easily lead to the core participants being flooded with requests. This is 
problematic because it has been shown that participants are more likely to stop 
participating if they become overloaded with information (Jones, et al., 2004).  
In conclusion for social relationships to have a positive influence on the LN‟s 
social capital: (1) there should be many relationships between participants, (2) these 
should consist of weak and strong links, which (3) should be spread out in a 
decentralized way. 
 
Sense of belonging to the community 
A sense of belonging or sense of community is another important part of the social 
capital (Pooley, et al., 2005). Participants need to feel part of the community, feel 
they have peers they can rely upon (Huang, Brink, & Groot, 2008) and are able to 
collaborate with or ask for support (Hughey, et al., 1999; Rovai, 2002). A low sense 
of belonging can lead to feelings of detachment, isolation, distraction, and lack of 
personal attention, heightening the chance of participant drop-out (Kester, et al., 
2006; McInnerney & Roberts, 2004; Rovai, 2002). Drop-out is an important problem 
of online learning communities, as drop-out is often 10 to 20 percent higher than it is 
for learning communities in which participants meet face to face (Butler, Sproull, 
Kiesler, & Kraut, 2001; Poellhuber, Chomienne, & Karsenti, 2008; Rovai, 2002).  
Improving a sense of belonging is not only positive for reducing drop-out. It 
has also been shown to increase the students‟ involvement in community activities as 
well as encouraging them to make more contacts (Dawson, 2006; Rovai, 2002). For 
example, a study done by Dawson (2006) shows there is a significant relationship 
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between frequency of communication and sense of belonging. Furthermore, the 
results support the notion that an increase in communication and sense of belonging 
improved the community experience of the learners.  
Additionally, it has been shown that the existence of a community and a strong 
sense of belonging can improve participant‟s retention. Feeling part of a community 
can be a powerful incentive for learners to stick to their learning goals and see them 
through, rather than giving up (Rovai, 2002). 
We argue that in a LN social capital can be improved by heightening the 
participants‟ sense of belonging to the community. Not only through a direct 
improvement by making them feel part of the community, but also through the 
indirect effect the sense of belonging to the community should have on reducing 
drop-out, and the higher incentive for participants to stick to their goals and stay 
active within the community. 
 
Mutual support 
This aspect of social capital is about actions that foster knowledge sharing within a 
community. According to Lesser, Fontaine, & Slusher (2000) these actions positively 
influence social capital in three ways. First, mutual support becomes an informal type 
of currency. It allows participants to value each others‟ performance and willingness 
to help. Second, combined efforts result in a more positive view on the community as 
a whole, especially when subjects are closely linked. And finally, to retain social 
capital, it needs to be maintained, by re-establishing, sustaining, and creating 
relationships between participants (Adler & Kwon, 2002; Huang, et al., 2008). 
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Ad-Hoc Transient Groups 
In Ad-Hoc Transient Groups (AHTGs) participants work together in a private 
surrounding to the ad-hoc request after which the group dissipates. In short, 
participants that have a learning-related request are helped by other participants in a 
private space („ad-hoc‟) and for only a limited amount of time („transience‟) (Berlanga, 
Sloep, Kester, Brouns, & Koper, 2008; Sloep, 2008). This concept was first 
introduced as Ad-Hoc Transient Communities (AHTCs), but we have chosen to use 
the term Ad-Hoc Transient Groups (AHTGs) instead of using the term “community”. 
Our main reasons for this change are the transient and closed aspects of the AHTGs. 
As summarized by Boomen (2008), a community consists of participants who have 
ongoing interaction in a shared virtual space. Since AHTGs exist only for a limited 
time and are only privately accessible, the term “community” is misleading in a way in 
which the term “group” is not.. The term „‟group‟‟ was chosen following McGrath, 
Arrow, & Berdahl (2000) who view groups as „bounded, structured entities that 
emerge from the purposive, interdependent actions of individuals‟. 
It is our goal to deepen the concept of AHTGs so it includes the effects on 
social capital of a LN. This deepening of the concept is in line with the wish Poole, 
Hollingshead, McGrath, Moreland, & Rohrbaugh (2004) bring forward that more 
interdisciplinary approaches are needed in the field of small-group research. Our 
starting point is the initial research done by Van Rosmalen et al. (2007), which 
provides evidence that AHTGs (or AHTCs as they refer to) are appreciated by the 
participants. In their experiment, participants posted a question, after which two other 
participants were matched and invited to answer the question. Together the 
participants worked in a private wiki to answer the question, which was disbanded 
once the answer had been given. The experiment showed a positive effect on 
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learning if peers were selected at random for the AHTG (control group). However, it 
proved even better to use the matching mechanism (experimental group). Using this 
mechanism significantly increased the responsiveness, quality of the answers, and 
perceived usefulness (Van Rosmalen et al., 2008). Based on these initial findings 
and service design characteristics, we believe the AHTG concept can be extended to 
the influence on the relationship characteristics and the sense of belonging to the 
community. In this paper we provide a priori arguments to support the idea that 
AHTGs do not only improve social capital through better mutual support between 
participants, but also have a positive influence on the relationship characteristics and 
the participants‟ sense of belonging to the community. 
 
As described earlier, it is our main hypothesis that the use of AHTGs will 
improve social capital. Empirical tests therefore are needed to reveal what influence 
AHTGs have in a more general sense on the social network structure and on the 
sense of belonging. In upcoming studies we intend to investigate to what extent 
AHTGs may function as a lever to decentralize the social network, and increase the 
sense of belonging (Fetter, et al., 2008). By creating many fleeting moments of 
contact, an increase and larger spread of ties between learners is expected. This 
would decrease the centralization and improve the communities‟ social capital.  
Furthermore, we expect that by introducing AHTGs the sense of belonging will go up 
because participants will gain more contacts and feel less isolated as well as 
perceive the community as more effective because their needs are met. Finally, we 
also believe that the use of AHTGs will improve the mutual support. Because AHTGs 
should be easy to use the threshold to do so should be low. This again should lead to 
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more requests being made and the participants considering the community to be of 
higher value. 
 
Requirements 
In order to test the desired effects as stated in the above hypotheses, a LN has to 
meet several requirements for the tests to be adequate. What follows is an overview 
of these requirements according to the pillars of social capital mentioned earlier. 
 
Improved relationship characteristics 
To test whether the relationship characteristics improve through decentralizing the 
community and increasing the relationships between participants, participants with a 
request should not have to find suitable peers by themselves. If they would have to 
the workload of the participant would increase extensively, because trying to find the 
right participant to fulfil a request by oneself might be very difficult. For example, 
participants might not be aware of the knowledge/competences others have, they do 
not know all participants in the LN, they will not be so keen on contacting people they 
do not know, or they might not have the time. Therefore participants need support to 
find out whom to contact for their request. Because each request is different, so will 
each advice on which participants should be able to answer the question, and help 
the participant. In the long run, this means that the number of relationships and their 
spread will increase, decentralizing the community. 
 
Higher sense of belonging to the community 
To test whether the sense of belonging to the community can be heightened, 
participants should be able to make contacts, handle requests, and have a high 
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chance on meeting again. For this to work, it important that participants are 
recognizable to each other, as well as have a system for handling requests that is 
fast and brings participants together. In addition, an increase in perceived community 
effectiveness is required as it has been shown that an increase in community 
effectiveness can have a positive influence on the sense of belonging to the 
community as well (Rovai, 2002). We surmise that to improve the perceived 
effectiveness, it is important for participants to see what others are doing. To this 
end, requests made and fulfilled successfully should be publicly accessible (with 
consent) and there should be enough possibilities for participants to communicate 
with each other once the AHTG has dissolved. 
 
Better mutual support 
To test increases in mutual support, it is vital that an environment is created in which 
it pays off to help others. This means that the right cooperation strategy is required. 
Although many sophisticated strategies have been elaborated, we will, as a first 
approximation, start off with a tit-for-tat strategy, as described by Axelrod (2006). This 
collaborative strategy holds that one starts to collaborate as a first move and after 
that always copies the other person‟s moves. So collaborating is reciprocated with 
collaborating and defecting with defecting. This strategy has been shown to be 
effective under a variety of circumstances (Axelrod, 2006). There are three conditions 
which are needed for the tit-for-tat strategy. (1) The groups in which participants work 
together are small, (2) The chance for participants to meet again over time are high, 
and (3) participants are accountable for their actions. 
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These requirements should be considered when defining peer-support 
services that support AHTG. Figure 3 shows how the social capital pillars, 
requirements, and services attributes are linked together.  
 
 
Figure 3 – Social capital pillars, requirements, and service attributes 
 
Ad-Hoc Transient Groups’ service attributes 
As argued earlier, it is important for participants to receive advice on whom to 
contact. To this end, AHTGs will use a peer-matching mechanism. A list of most 
suitable peers is constructed for each request submitted by a participant. The scores 
upon which the ranking of most suitable peers is based depends on the data 
available in the network. For example, an international LN might have a strong need 
for language matching, whereas the same matching can be without meaning for a LN 
in which all participants speak the same language. Together the chosen matching 
scores provide a ranking of the most suitable participants. Following this ranking, 
participants are personally invited to fulfil the request, and in the case of a rejection 
the next participant is invited and so on. This loop should also create a fast handling 
of the request.  
For participants to be recognizable, the service will make use of participant 
profiles. However, because we see AHTGs as being part of a larger online social 
network (indeed, a LN), it would be preferable if already existing profiles within the 
LN are used. The same holds for the access to the public history and communication 
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space. The AHTG service has to have access to a database service for the history, 
as well as a general communication method, both used in the LN. 
 The use of a general communication method together with the AHTGs should 
lead to a high chance for participants to meet more than once. This combined with a 
limited number of invited participants per request and request fulfilment ratings 
should set the stage for a tit-for-tat cooperation strategy to arise. The limited number 
of participants evidently keeps the groups small and prevents free-riding and spread 
of responsibility. At the same time the rating of the request fulfilment is expected to 
have an influence on the accountability of the participants.  Clearly these ratings are 
taken up in participants‟ profiles and are publicly accessible. 
 
The eTwinning network: an Example 
In order to exemplify how the theoretical foundations of a peer-support service based 
on the AHTG concept will solve a practical problem, we will briefly describe an 
existing LN and how the AHTG service will help to foster the social capital of this 
particular network. The eTwinning network is a network of teachers (+70.000) from all 
over Europe. Its aim is to provide teachers a platform where they can carry out 
projects together and learn from each other (eTwinning, 2009). However, at the 
moment there are many teachers in the network who are not connected to anyone. 
There are two more issues with the network. Teachers are not able to find the right 
partner and it is hard to organize collaborative work (eTwinning, 2009). AHTGs can 
help solve these problems by providing an easy way for teachers to ask questions 
and thus be brought together. Especially, in large networks like these the matching 
becomes vital, since manually searching over 70.000 profiles is unmanageable. 
Using a AHTG peer-support service, teachers can post questions. Once posted, they 
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receive a list of best matches and can include / exclude people themselves, and 
indicate whether they want the system to match them to others. Once appropriate 
teachers are invited to an AHTG (and have accepted), they work together in a private 
space where messages can be posted. Once the teacher who asked the question 
feels the question has been answered satisfactory (or not), she or he closes the 
question. In closing the question, the questioner indicates whether the answer was 
satisfactory, and can send the helping teachers a personal message.  For a more in-
depth use-case, see Fetter et al. (2010). 
 
Conclusions 
We believe that using an AHTG peer-support service as outlined above will 
improve the social capital of the LN. This is done by improving the relationship 
characteristics, heightening the sense of belonging to the community and intensifying 
the mutual support between participants. In this paper we presented the theoretical 
framework and considerations to define an AHTG peer-support service. First steps in 
this direction have already been made, as reported in Fetter et al. (2009). Using this 
design, the model will be tested using simulations. These theoretical foundations and 
upcoming simulations provide the basis for our future experiments that will take place 
in the European eTwinning network (Fetter, et al., 2010). 
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